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Source: CTA Space https://www.youtube.com/watch?v=g8tHedBgrRA&t=1s




Address

Food Supply Increase—> By 2050,
there is a necessity to boost the
global food supply by over 50%
(FAOQ, 2016).

Agricultural Productivity
Growth—> Small farms need to
enhance productivity by 200%,
while commercial farms require a
20% increase (IFPRI).

=Adapting to Climate Change;

»Addressing Environmental
Degradation;

"Enhancing Land Productivity;
»Reducing Labor Intensity;
"Expanding Farming Areas;
*Minimizing Food Loss and Waste;

»Managing Labor Availability and
Efficiency.

1. Numerous Challenges in the Agrifood System That Digital Technologies Can

The development and application
of digital technologies should be
driven by these challenges, aiming
to provide effective solutions that
address specific problems within
the agrifood system.



Agriculture has historically
depended on discoveries and
innovations to make big disruptive
strides: Mendel’s laws, hybrid
seed, mechanization, fertilisation,
modern dwarf varieties, synthetic
pesticides, biotechnology,
precision farming, etc.

ia

Twenty-first
Century
innovations

Digitalization in agriculture
(production, post-harvest)/Smart
farming/ Knowledge Technologies

Biotechnology for crop & animal
improvement, including nutrition

Novel environments for farming
Product integrity and fraud prevention

Supply chain logistics, infrastructure
and risk management

Novel food (e.g. Alternative proteins)

Disruptive Innovations are needed:
e To increase farm productivity
* To make more food available

e To improve agricultural sustainability
&

* To improve nutrition security

* Will digital technologies be the big
disrupter in the 21st C?

Source: Montesclaros, J. M. L., Teng, P., & Caballero-Anthony, M.
(2022)
https://www.youtube.com/watch?v=g8tHedBgrRA&t=1s -



2. What are appropriate
digital technologies?

* Two possible perspectives:

* Viewpoint 1 -- What are available digital
technologies?

* Viewpoint 2 — Which parts of the agrifood
system/ supply chain to use DTs?



2. What are appropriate digital technologies?

A ROBOTS

hnologies

Application for [ ® \
Agribusiness

* Viewpoint 1 2 What
are available digital
technologies?

Source: Courtesy of Michael Dean, AgFunder, 2020



2. What are appropriate digital technologies?

* Viewpoint 2 = Parts of the agrifood DIGITALIZATION IN DIGITALIZATIONIN
system/ supply chain to use digital PRODUCTION SUPPLY CHAINS
technologies
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Digital Applications in Production and Processing

(“AGTECH” or Smart Farming)

i BEEEE  FARMING PROCESS

i 8 1 &%

AGRI E-COMMERCE (B2B) MACHINERENTAL DRONES PEST/DISEASE MANAGEMENT  MACHINE USE

Purchasing Inputs

Decision-Making on Inputs and Renting Planting Harvesting
Machinery

W& 0

SENSORS AND CROP ANALYTICS
REMOTE SENSING

FARMER ADVISORY

Source: Montesclaros, J. M. L., Teng, P., & Caballero-Anthony, M. (2023)
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Theoretical Yield e Genetically determinants

Potential Yield e Defining factors: CO2, Radiation,

Temperature, Crop features

WEET BNl el Nt id=e A8 o | imiting factors: Water, nutrients
Yield

e Reducing factors (loss): Biotics (weeds,
insect pests, diseases); abiotics

Actual Yield

Source: Montesclaros, J. M. L., Teng, P., & Caballero-Anthony, M. (2022)
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New farming systems: Controlled environment vegetable farming using
precision agriculture concepts

* ‘Plant Factory’ technology (Urban) new
farming systems called “ PFAL ” or Plant
Factory with Artificial Light

» Use of digital Internet of Things (loT)
systems which link environmental
sensors to crops to decision algorithms
which optimize growth

* Example: HortiPolaris, China, uses
“Digital Twins” (systems models) to guide
optimization of plant growth in indoor |
tomato farm by manipulating the
environment and inputs

i 3

A 4 b

i

e Farm 2- “Archisen”
e Farm 1- “Panasonic” Indoor
Farm

Source: Montesclaros, J. M. L., Teng, P., & Caballero-Anthony, M. (2022)
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=AMBIT

ROBQOTS for smallholders ,
Introducing BASIS+

Yield Projection Robot

Fully autonomous, dynamic crop reporting and forecasting

Reduce drudgery

Increase accuracy at scale

- I

=
Reduce cost of operation l’ i

See and Spra ' ! I
Reduce dependency on labour pray -

= Plant Imaging
o~~~
=0
Pre-Emergent Spray

- I_fl ST o ¥
Modular Applications ,
@ -J Land Levelling

e Autonomous

Seeder

s . .
Variable Rate Fertiliser www.ambitrobotics.c

 Portable

o ACCESSib|e Source: http://www.ambitrobotics.com/

e Modular
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Digital Applications in Supply-Chains (Distribution, mid-stream to downstream)

* Connecting farmers to businesses, consumers & other stakeholders

DIGITALIZATION IN
SUPPLY CHAINS

FARMING POST-PRODUCTION MARKETING
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Source: Adapted from Montesclaros, J. M. L., Teng, P., & Caballero-Anthony,
M. (2023)

* Example:
Farm byte

* Farmbyte &
Airasia and
launches
agriculture —
ecommerce
platform

l
=2
FarmByts fot \ 9’ t

= bﬁ

-

Source: Farmbyte (2024); Newsroom
Asia (2020)
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Digital Applications in Supply-Chains Eisssgrarmers to

) : : : businesses, consumers & other
(Distribution, mid-stream to down-stream) stakeholders

Source: Farmbyte (2024)
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Use of Al, machine learning & risk management algorithms for supply chain logistics and analytics @

Sentiment Analysis /
Thematic Analysis Data Collection

Social media platforms, Blogs & Analyze text data to determine the

Unstructured Data

Sources: Online news articles,

Raw Data Data Engineering

Data Wrangling, Data Cleaning,
Data Preparation
forums

sentiment &ldentify recurring themes

or topics in the data.

Business (Farms & Businesses) Data Visualization Operations Machine Learning
Deployment of predictive Present insights Generate Predictive Model, Model Learning, Model
models, emphasizing the role of Model Deployment Validation

Al and machine learning in

enhancing supply chain logistics
Source: Adapted from Montesclaros, J. M. L., Teng, P., & Caballero-Anthony,

and analytics. M. (2023)



Financial
Digital
Applications
(Fintech)
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* Financialization of the “Agrifood system’ provides many
intervention points across the whole value chain for
digital tech.
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Challenges & Constraints in Adopting Digital Innovations

Infrastructure Development

Telecom and ICT Infrastructure: Adequate telecommunications and ICT Farmer Readiness: Many farmers may not be fully prepared to adopt digital
infrastructure are essential for supporting digital agriculture, yet many innovations due to a lack of awareness, skills, or resources needed to
regions lack sufficient connectivity implement new technologies effectively

Data Management Challenges — — Relevance and Problem-Solving

Harmonization and Standardization: Diverse data sources require
harmonization and standardization to ensure interoperability between
different systems and service providers

Better Solutions: Digital innovations must offer clear advantages over
existing non-digital methods to justify their adoption

Regulatory Freedom and Compliance

Regulatory constraints, such as those governing the use of drones or data
privacy laws, can hinder the deployment of certain digital technologies

Affordability and Accessibility: High costs of digital technologies can be
prohibitive for small-scale farmers, limiting access to innovations that could
enhance productivity.

Extension Advisory Services: Effective technology transfer mechanisms are
needed to support farmers in adopting new tools through education and
advisory services
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Bridging Your Bright Future
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=7 Moving towards sustainable

agriculture using a digital agriculture
framework

R. Arief Firmansyah

Disampaikan pada seminar nasional dengan tema Digitalisasi
dalam sistem usaha pertanian dan industri pengolahan hasil
pertanian
Di Universitas Wiraraja
Oktober, 2024
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Proyeksi di masa depan,
dibutuhkan
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To face the challenges of climate change, soil degradation, and food security, a
Sustainable agriculture framework is a promising idea.

Sustainable agriculture was defined as management procedures that work with natural
processes to conserve all resources, minimize waste and environmental impact,
prevent problems, and promote agroecosystem resilience, self-regulation, evolution, and
sustained production for the nourishment and fulfillment of all

Term of “work with natural processes” was translated as maintaining the diversity of soil
and crop attributes through monitoring inputs (water and nutrients) that supporting by

variable-rate technology
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An illustration ...
Which one do you think is
correct?
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4 general classes of technology that accelerating

sustainable agriculture

1.Data . Sensing the system

2.Control : Responding to insight

3.Modelling : linkages between data and control; source
of decision making

4.Networking and communication : increasing the flow
of data and insight

26



dPrimary data

1. Primary data are those that are collected for the first time

2. These are In the form of raw materials

3. Collecting primary data is quite expensive in terms of time and money
4. Source from the sensor, a vast array of sensors, Internet of Things
 Secondary data

Refer to the data that some other person has already collected

These are in the finished form

Requires less time and money; hence, it is economical

Source from omics data, monitors, remote sensing (satellite, airborne, or
ground-based Devices), radio frequency identification (RFID) scanners,
and other data such as GPS

W
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Objective measurement and conversion of sufficient

Information can potentially create value in the following ways:
1.
2.
3.
4,
5.

mproving production efficiency

Preserving value through environmental considerations
ncreasing value through precision processing
Establishing traceability of products

Equity valuation based on data

28



1 Good data without better control hardly generates achieved
value

 Here is an example of technologies to improve control of an
action or process

1. Robotics: machine operation in processing to improve

precision and reduce labor cost; differentiated line

production to optimize stock raw material for targeted
consumer

2. Digital trading: data-intensive valuation to account for
differential quality; consumer prevalence; and provenance

3. RFID: traceability of product for halal or organic product

29



The integration of multiple data sources and control is
linked through analysis for decision-making.

 This transition turns the concept of precision agriculture
Into digital agriculture, which emphasizes turning
precision into decision-making.

d Another transformation involves shifting the paradigm
from hindsight to foresight.

d These transformations are made possible with the
support of big data and artificial intelligence.
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Practical application of digital
technologies in packaging field
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Small actions that can support

sustainable agriculture include

1. Ensuring data integrity through
good data collection practices
and continuity.

2. High-quality data will lead to
better decision-making, made
easier with the assistance of
artificial intelligence.

ACTUATION

34



References

Cook, S., Jackson, E. L., Fisher, M. J., Baker, D., & Diepeveen, D. (2021). Embedding digital agriculture into sustainable Australian food systems:
pathways and pitfalls to value creation. International Journal of Agricultural Sustainability, 20(3), 346—367.
https://doi.org/10.1080/14735903.2021.1937881

Liu, F., Li, M., Wang, Q., Yan, J., Han, S., Ma, C., ... McClements, D. J. (2022). Future foods: Alternative proteins, food architecture, sustainable
packaging, and precision nutrition. Critical Reviews in Food Science and Nutrition, 63(23), 6423-6444.
https://doi.org/10.1080/10408398.2022.2033683

Ghaani, M., Cozzolino, C. A., Castelli, G., & Farris, S. (2016). An overview of the intelligent packaging technologies in the food sector. Trends in
Food Science & Technology, 51, 1-11. https://doi.org/https://doi.org/10.1016/].1ifs.2016.02.008

Liu, X., le Bourvellec, C., Yu, J., Zhao, L., Wang, K., Tao, Y., Renard, C. M. G. C., & Hu, Z. (2022). Trends and challenges on fruit and vegetable
processing: Insights into sustainable, traceable, precise, healthy, intelligent, personalized and local innovative food products. Trends in Food
Science & Technology, 125, 12-25. https://doi.org/https://doi.org/10.1016/].1ifs.2022.04.016

Saiz-Rubio, V., & Rovira-Mas, F. (2020). From smart farming towards agriculture 5.0: A review on crop data management. In Agronomy (Vol. 10,
Issue 2). MDPI. https://doi.org/10.3390/agronomy10020207

van Dijk, M., Morley, T., Rau, M.L. et al. A meta-analysis of projected global food demand and population at risk of hunger for the period 2010—-
2050. Nat Food 2, 494-501 (2021). https://doi.org/10.1038/s43016-021-00322-9

35


https://doi.org/https:/doi.org/10.1016/j.tifs.2016.02.008
https://doi.org/https:/doi.org/10.1016/j.tifs.2022.04.016
https://doi.org/10.3390/agronomy10020207

36


http://phoenixajournal.wordpress.com/2012/02/23/thank-you/
https://creativecommons.org/licenses/by/3.0/

